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a b s t r a c t
Measures of community integration rely on self-report assessments that often quantify physical or social
participation, but fail to capture the individual's spatial presence in the community. The current study
documents the activity space, or area of daily experiences, of 37 individuals who were once homeless
through participatory mapping and Geographic Information Systems (GIS). Contrary to expectations,
there was no signiﬁcant relationship between activity space size and community integration measures,
except a negative association with physical integration. Further analysis revealed, however, that
continued use of homeless services, geographically spread throughout the city, was associated with
larger activity space size, but may be counterproductive to social and psychological integration efforts.
Analysis of the types of locations identiﬁed revealed high importance given to leisure locations
and ongoing involvement with medical and mental health locations. Finally, community integration
outcomes did not differ signiﬁcantly by demographics or housing type, but rather degree of family
involvement and feeling like home, factors that may have more potential for change.
& 2014 The Authors. Published by Elsevier Ltd.
1. Introduction
President Obama stated in the 2010 Opening Doors federal plan
to prevent and end homelessness, “Now is the time to challenge our
Nation to aspire to end homelessness… ending homelessness in
America must be a national priority” (United States Interagency
Council on Homelessness (USICH), 2010). The Housing First Initiative,
which provides immediate housing to chronically homeless indivi-
duals who have a disability without conditions of sobriety or
treatment stability, was named the new solution to end home-
lessness (USICH, 2010). Housing First programs are associated with
improved housing satisfaction, cost savings, and housing stability
rates as high as 80–85% (Martinez and Burt, 2006; Padgett, 2007;
Wong et al., 2006). However community integration, or the extent to
which individuals integrate into the mainstream community, con-
tinues to be an elusive rehabilitation goal (Drury, 2008; Padgett,
2007; Prince and Gerber, 2005; Yanos et al., 2004). For example, a
comparison of individuals in Housing First and traditional “Treatment
First” housing models reported no signiﬁcant changes in community
integration outcomes over a two-year period for individuals in either
program (Tsai et al., 2011). While obtaining housing may be the ﬁrst
step in reintegration into mainstream life for people who are home-
less (Padgett, 2007; Yanos et al., 2004), simply living in the commu-
nity is not equivalent to integration (Prince and Gerber, 2005; Wolf
et al., 2001).
1.1. Expanding “community” conceptualization
Research on the integration process for people who are homeless
transitioning into permanent housing is just emerging (Gulcur et al.,
2007; Yanos et al., 2004; Yanos et al., 2007), and a theoretical basis of
community integration is still in development (Fields, 2011). Wong
and Solomon (2002) conceptualize community integration as encom-
passing elements of resource use, social interaction with neighbors,
and psychological feelings of belonging; however, it is frequently
limited in research by measures focusing on physical integration, or
resource use and participation in community activities. Social inte-
gration includes social interactions and relationships, as well as the
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size and quality of social networks. Psychological integration is the
extent to which the individual feels a part of and a sense of belonging
in the community. While physical presence in the community is
achieved through Housing First, other aspects of integration related
to employment, re-establishing social roles and relationships, and
meaningful involvement in society have proved more difﬁcult to
attain (Lipton et al., 2000; Padgett, 2007).
Wong and Solomon (2002) present a conceptual framework for
understanding community integration consistent with the social
ecological theory (Moos, 1974) that includes program or environment
factors that contribute to the success or failure of integration. Program
factors such as amount of choice and the housing environment, or
physical and social characteristics of housing and the neighborhood,
have previously been studied in association with integration (Gulcur
et al., 2007; Kloos and Shah, 2009). While studies frequently examine
integration at the neighborhood level, the places where people
actually feel connected often extend beyond these boundaries
(Fields, 2011). In fact, studies examining individual's “activity spaces,”
or measures of the spatial extent of daily activities, ﬁnd that most
locations for activity or interaction occur outside the 0.5 mile radius of
one's residential neighborhood (Wong and Shaw, 2011; Zenk et al.,
2011). Despite these ﬁndings, little research has investigated the
relationship between spatial behavior and experiences of community
integration beyond one's immediate residential context.
Another challenge of community integration research, how-
ever, is the lack of a comprehensive tool or common measure.
Although there are existing measures related to each aspect of
physical, social, and psychological integration, no measure ade-
quately captures all the three. In addition, most community
integration measures are designed for a speciﬁc population, such
as traumatic brain injury, or stroke, which may have limited
relevance and application for homelessness (Adair et al., 2012).
For example, prior research on integration measures with indivi-
duals who are currently homeless cautions against interpreting
the relevance of locations assessed for physical integration, as
many individuals frequent places associated with leisure, such as
going to the park or for a walk out of necessity when shelters are
closed, and not for recreation (Adair et al., 2012). Additional
research on changes in types of locations and activities following
housing is warranted to clarify the relevance of integration
measures once housing is obtained.
1.2. New approaches to measuring community integration
Consistent with empowerment principles of recovery in com-
munity integration, studies of spatial behavior posit individuals
are active participants in choosing where to go and who to interact
with in the social environment (Mennis and Mason, 2011; Davis
et al., 2013). A critical ﬁrst step in community integration research
that has been neglected to date, however, is determining which
aspects of integration are important to individuals, and what the
meaning of community is to them (Gulcur et al., 2007; Lemaire
and Mallik, 2005; Townley et al., 2009). While rehabilitation goals
frequently include pursuing independence and participation in
traditional social roles such as education, employment, and
developing social networks, these goals must be in line with the
individual's view of successful community integration to be mean-
ingful (Prince and Gerber, 2005). Participatory research designs
where individual input determines the way community integra-
tion is deﬁned and measured is therefore needed in research
(Fields, 2011; Gulcur et al., 2007).
To expand the empirical inquiry in community integration
research beyond traditional survey methods, an innovative and
collaborative approach to measuring community integration taken
from Townley, Kloos, and Wright (2009) combines participatory
mapping, where individuals draw places they frequent and what
locations are important to them, with Geographic Information
System (GIS) mapping, which plots the speciﬁc locations drawn on
a geographic map. Information is combined from both to create the
individual's activity space. Size of activity space is a quantiﬁable
measure of the individual's spatial presence in the community that
can be compared by area and related to more traditional measures of
community integration (Townley et al., 2009). Since the spatial
extent of where one engages in meaningful activities and interactions
typically extends beyond the residential neighborhood, activity space
is a comprehensive measure of an individual's relevant socio-
geographic areas (Wong and Shaw, 2011; Zenk et al., 2011). GIS is
underutilized in rehabilitation research but has been used to
measure access to community resources for people with psychiatric
disabilities (Metraux et al., 2012) and health care utilization for the
elderly (Nemet and Bailey, 2000; Pearce et al., 2006). In addition, GIS
has recently been used to calculate pre- and post-housing distances
and compare neighborhood characteristics for individuals who used
to be homeless (Tsai et al., 2010).
The current study applied these methods to measure the
activity spaces of 37 individuals with disabilities who were
previously homeless. Based on previous work (Townley et al.,
2009) we hypothesize that higher physical integration, or more
use of resources and participation in the community, will corre-
spond to larger activity space, and greater psychological integra-
tion, or feelings of belonging, will correspond to smaller activity
spaces if individuals are more active in their immediate surround-
ings. Speciﬁc aims of the current study were to (1) describe the
activity spaces of individuals who have transitioned from home-
lessness to permanent housing; (2) determine the relationship
between size of one's activity space and more traditional commu-
nity integration outcomes; and (3) examine differences in fre-
quency and relative importance of different types of locations
identiﬁed. This study seeks to add to the literature by using
a multidimensional approach to expand the understanding of
the relationship between an individual's spatial presence in the
community and community integration outcomes, as well as the
types of locations identiﬁed as important in integration efforts.
2. Methods
2.1. Participants
Participants were recruited from a larger, ongoing longitudinal
Life Skills Intervention study (Helfrich, 2009) by invitation from
the study interventionist or a recruitment letter. That study sought
to increase housing tenure and improve quality of life of pre-
viously homeless individuals. The Life Skills Intervention (Helfrich,
2006a, 2006b, 2006c, 2006d) includes four modules: Money
Management, Food and Nutrition Management, Safe Community
Participation, and Home and Self-Care which are each composed
of six group sessions. All participants in the study previously
experienced homelessness and obtained permanent housing in
the greater Boston area through involvement with one of two
housing programs. One program provided housing in Single Room
Occupancy (SRO) congregate buildings, whereas the other offered
independent apartments scattered throughout the area. Charac-
teristics of the 37 participants are presented in Table 1. Although
not a requirement for the study, all individuals self-reported a
physical and/or psychiatric disability. Inclusion criteria required
individuals to participate in up to a 60-minute participatory
mapping activity and interview, ability to speak and understand
English, and ability to provide informed consent. All participants
provided consent and received a $10 grocery store gift card for
their time. The Boston University Institutional Review Board
approved all aspects of this study.
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2.2. Measures
2.2.1. Demographics
Self-reported demographic data were collected in the larger
intervention study from the Survey of Income and Program
Participation (United States Census Bureau, 2012) related to age,
gender, education, diagnosis, income, employment status, time
homeless, and time housed.
2.2.2. Community integration
A single assessment of community integration could not be
identiﬁed. Therefore, two instruments, the Client Assessment of
Strengths and Goals (CASIG; Wallace et al., 2001) and the Integra-
tion Assessment (IA), were selected as traditional self-report
paper–pencil measures of community integration based on a prior
factor analysis (Gulcur et al., 2007).
The CASIG is a standardized self-report survey used in the
larger Life Skills Intervention Study as a comprehensive and
psychometrically sound independent living skills survey that also
provides data regarding community integration. CASIG subscales
related to integration used in the current study include vocational,
friends, leisure, transportation, and Quality of Life (QOL;
alphas¼0.51–0.88). Items ask about the occurrence of activities
within the past 3 months, with “yes” or “no” categorical responses,
with the exception of QOL, which includes response options of
“poor”, “fair”, “good”, and “excellent”. An additional subscale,
named “community”, was constructed for the larger life skills
study to assess participation in various community activities
including going to the library, volunteering, visiting neighbors,
and attending a self-help meeting.
The IA is composed of three brief assessments, each measuring
a different aspect of integration. To measure physical integration,
eight questions from the External Integration Scale: attending
to oneself and use of community facilities subscales (Segal and
Aviram, 1978; Zimolag and Krupa, 2009) assessed degree of
participation in activities such as going to the park, library, coffee
shop, and shopping. To assess social integration, seven questions
from the Participation Objective, Participation Subjective (POPS),
interpersonal interactions and relationships subscale (Brown et al.,
2004) measured frequency and quality of social interactions. To
assess psychological integration, ﬁve items from the Community
Integration Measure, belonging subscale (McColl et al., 2001)
measured the degree to which the individual feels connected to
the community. Responses to all items were based on a 5-point
Likert scale assessing the degree of participation in activities from
(5) very often to (1) never, or degree of agreement from (5) always
agree to (1) always disagree.
2.2.3. Participatory mapping
Instead of relying solely on pre-constructed surveys to assess
community integration, participatory mapping is a qualitative
method that provides individuals a blank piece of paper and asks
them to draw what locations, activities, and resources are most
important to them based on their experiences. Participatory
mapping applies the cognitive mapping process, or the mental
representation of one's spatial environment, to produce a sketch
map (O’Laughlin and Brubaker, 1998). Sketch maps have demon-
strated good test–retest reliability (Blades, 1990). With additional
probes to encourage discussion of the signiﬁcance of the locations
drawn, participatory mapping allows individuals to identify and
deﬁne their own communities.
2.2.4. Activity spaces
Activity spaces were created in GIS from the locations identi-
ﬁed on participant maps as an additional measure of community
integration. Location addresses from participant maps were iden-
tiﬁed through Google Maps© and then geocoded, or assigned the
corresponding latitude and longitude coordinates, using GPSVi-
sualizer.com. Ninety-four percent of locations were immediately
identiﬁed through Google Maps. Remaining locations typically
included the residences of family or friends where speciﬁc
identiﬁers were not pursued for privacy, and only the general
geographic area such as the part of town, a common landmark,
or intersection was requested. Once geocoded, locations were
entered into the GIS database system for analysis using ESRI
ArcGIS software v. 10.
Activity space was measured in two ways: the one standard
deviation ellipse (SDE) method and convex hull approach (see
Fig. 1 for comparison). Use of a one SDE method captures 68% of
the locations identiﬁed within the ellipse, and attempts to repre-
sent the general spatial distribution of participant's interaction
in the community. SDE is a common measure of activity space
(Nemet and Bailey, 2000; Townley et al., 2009; Zenk et al., 2011).
The convex hull approach creates a minimum bounding polygon to
measure the area only within the points of locations identiﬁed.
Ellipse and convex hull areas were calculated for comparison with
the other community integration measures.
2.3. Data collection
Following Townley et al. (2009), after completing the IA and a
brief interview about their current housing, individuals were
presented with paper and instructed, “Please draw the places that
are important to you in your community.” Participants were
encouraged to think about places they frequently spent time, or
Table 1
Demographic characteristics of the sample (N¼37).
Age Mean 52.4 (SD¼7.8)
Range 28–65 years
Gender Male 45.9%
Female 54.1%
Ethnicity White 51.4%
African American 43.2%
Other 5.4%
Education Some high school 18.9%
High school 29.7%
Some college 27.0%
College graduate 24.3%
Primary psychiatric diagnosis Affective 56.8%
Thought 5.4%
Personality 5.4%
None 32.4%
Primary physical diagnosis Orthopedic/bone/joint 32.4%
Cardiac/pulmonary 45.9%
Other 13.5%
None 8.1%
Housing site Congregate SRO 59.5%
Independent 40.5%
Substance abusea History of use 66.7%
Current use 35.1%
Employment status Unable due to disability 62.2%
Time homeless Mean 8 years (SD 11 yrs)
Range 6 mo–47 years
Time housed Mean 4 years (SD 4 yrs)
Range 1 mo–16 years
Income Mean $9182 (SD $5035)
Range $0–$23,000
a Current substance abuse includes individuals with a history of substance
abuse.
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places they did not go to very often but were still important.
Participants were free to construct these drawings in any manner,
but were asked to include their apartment as a common landmark
across maps (see examples in Fig. 2).
After completing the map, a series of question prompts was asked
for any additional missing locations, with emphasis that only places
that were important to be added. Examples of prompts include
“Where do you typically see your friends?” “Are there places you go
to earn money?” and “What types of support groups do you attend?”
After all locations were added, a structured interview followed with
four primary questions similar to the methods of Townley et al.
(2009), regarding which place identiﬁed was most important, which
place the individual spent the most time, where one belonged the
most, and where one felt most productive. Additional questions
clariﬁed the types of activities engaged in at each location.
Three categorical variables were coded for analysis from
the participatory mapping interview. First, a categorical variable
related to family support and involvement was created based on
response to the question prompt “Where do you typically see your
family?” This question elicited discussion of whether family
contact existed in any form, and level of importance for the
individual to determine if these locations should be included as
part of the participatory map. Individuals who expressed no
contact with family were categorized as “Family Absent”; those
who reported frequent and important contact with family mem-
bers were designated “Family Present”; those who relied on
contact through social media, Skype, email and phone contact
for family relationships were categorized as “Family Virtual.”
Family support networks identiﬁed in the participatory mapping
interview included custodial and non-custodial care of children,
adult children, parents, siblings, nieces and nephews. To create
a dichotomous comparison of Family Absent versus Family
Present support networks for further analysis, members of the
Family Virtual category were designated to the category most
closely resembling the level of contact represented on the POPS
frequency of family contact question response. Finally, two addi-
tional categorical variables were coded based on responses to
questions in the interview of whether where individuals lived “felt
like home”, and whether they felt like they were “part of the
community”.
2.4. Data analysis
The relationship between activity space, CASIG subscales, and
IA scores was analyzed using a correlation matrix in SPSS v. 20.
Although the study sample was small, data analyses included
chi-square and ANOVA tests for differences in these community
integration measures based on demographic variables and
Legend 
Home 
      Participant 1 Locations 
 Participant 2 Locations
Fig. 1. Comparison of SDE (top) and convex hull (bottom) activity space measures.
Fig. 2. Examples of participatory maps.
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responses to the questions regarding feeling like home, feeling
part of the community, and whether family was absent or present.
2.4.1. Locations
Each location identiﬁed by individuals through participatory
mapping was assigned to one of the ﬁve categories: Leisure,
Vocational, Health, Instrumental Activities of Daily Living (IADL),
or Homeless Services. Frequency counts were completed of the
number of people who identiﬁed at least one of each type of
location. Based on the initial correlations and the relationship
between community integration measures from above, subse-
quent analyses of potential differences based on the types of
locations most frequently reported were warranted. To take into
account differences in reported number of locations, the propor-
tion of each type of location relative to the total number of
locations identiﬁed was also calculated, with and without question
prompts. Analysis of these percentages was then conducted
similar to the two phases above, running chi-square and ANOVA
comparisons for differences in types of locations identiﬁed based
on demographic and categorical data, and correlations with the
community integration measures.
3. Results
3.1. Activity spaces
SDE activity spaces ranged from 0 to 60.5 mi2 and average
9.13 mi2 (Fig. 3). Results of the convex hull were similar at
0–74.3 mi2 for the range and 10.11 mi2 average. Number of loca-
tions identiﬁed positively correlated with activity space size using
both SDE and convex hull measures (r¼0.340, p¼0.039; r¼0.434,
p¼0.007, respectively). Eighty-six percent of SDE activity spaces
and 89% of the convex hull spaces were larger than the residential
neighborhood, deﬁned as a 0.5 mile radius. SDE and convex hull
areas were highly correlated (r¼0.967, po0.001 with prompts;
r¼0.928, po0.001 without prompts) and signiﬁcant ﬁndings
were comparable. Therefore, SDE results are the primary method
presented as a common activity space measure.
3.2. Community integration
Community integration means are presented in Table 2. Activ-
ity space size negatively correlated with physical integration score
and positively correlated with number of locations identiﬁed,
while the leisure CASIG subscale positively correlated
with QOL and all four community integration scores from the IA
(Table 3). Social integration was positively associated with
physical, psychological, and total community integration scores,
as well as the number of locations identiﬁed. An encouraging
67.6% of particpants reported where they lived felt like home,
independent of housing type, while 51.4% reported they felt part
of the community.
3.2.1. Demographic differences
There was no signiﬁcant difference in community integration
measures based on demographic variables, with one exception.
Men had signiﬁcantly higher mean physical integration and total
community integration scores from the IA than women (Physical:
x¼21.94 vs. 17.90, p¼0.009; Total: 64.18 vs. 56.40, p¼0.024). More
signiﬁcant comparisons were found in examining the three addi-
tional categorical variables (Table 2). For example, activity space
size was signiﬁcantly larger for individuals who reported Family
Present compared to Family Absent (Fig. 4), as was the number of
locations identiﬁed. Individuals with Family Present also had
signiﬁcantly higher mean social and total community integration
scores. When the analysis was expanded to include those with
Family Virtual support networks, similar signiﬁcant differences
emerged for each ﬁnding in a heirarchial pattern, with Family Present
associated with the highest mean community integration outcomes
followed by Family Virtual, and ﬁnally Family Absent (Pre-
sent¼23.83, Virtual¼23.55, Absent¼19.50, p¼0.036). Finally, indi-
viduals with Family Present were signiﬁcantly more likely to report
where they lived “felt like home” compared to Family Absent, with
similar ﬁndings for Family Virtual (Present¼40%, Virtual¼36%,
Absent¼24%, p¼0.043).
Differences also emerged related to indiviudals who reported
where they lived "felt like home". These individuals identiﬁed
signiﬁcantly more locations and had signiﬁcantly higher psycho-
logical and social integration scores than people who
said where they lived did not feel like home. They also were
more likely to report that they “felt a part of the community”
(χ2¼64% vs. 36%, p¼0.030). Individuals who reported they felt a
part of the community had signiﬁcantly higher psychological
integration and total community integration scores compared to
those who said they did not feel a part of the community. They
also scored signiﬁcantly higher in CASIG Vocational and Leisure
Subscales.
3.3. Locations
An average of 8.6 locations were identiﬁed per person without
prompts, increasing to 12.65 with prompts. Regarding the four
primary questions, Health and Leisure locations both had the
highest percentage of participants naming one of these types of
BOSTON
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Fig. 3. Map of participant home locations and Activity Space areas in the Greater
Boston area.
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locations as Most Important (29.7%). Home, however, was the
location where most participants consistently reported they spent
the Most Time (67.6%), felt they Belonged Most (54.1%), and were
Most Productive (51.4%). Leisure locations were the second most
popular type of location identiﬁed for each of these categories.
Results of the correlation analysis of location data related to
community integration measures are shown in Table 4. The propor-
tion of types of locations identiﬁed and size of spatial presence in the
community was signiﬁcant, which was conﬁrmed when plotted in
GIS. Speciﬁcally, larger activity space size was associated with a
greater proportion of Homeless Service locations identiﬁed. Similarly,
a higher number of locations reported was associated with a greater
percentage of Homeless Service locations identiﬁed, but also with a
lower percentage of health related locations. Other notable ﬁndings
include greater psychological integration associated with a higher
percentage of Health locations identiﬁed, and a lower percentage of
Homeless Services locations. In addition, both longer time homeless
and longer time housed were associated with a greater percentage of
Health locations identiﬁed (not shown, r¼0.504, p¼0.001; r¼0.479,
p¼0.003, respectively).
Finally, Table 5 presents the frequency of types of locations
reported with and without prompts by both the percentage of the
sample who identiﬁed each type of location and proportion of the
types of location relative to the total number of locations identi-
ﬁed. Leisure activities, including parks, visiting family or friends,
walking around, getting coffee, and going to the library were the
most frequent types of locations, identiﬁed by 83.8% of individuals
without prompts, and by 94.6% with prompts. Leisure locations
also comprised the largest proportion of activities identiﬁed with
and without prompts relative to the total number of locations
identiﬁed per person. IADL locations such as grocery stores, banks,
post ofﬁces, and transportation stops were the second most
frequently reported types of locations by individuals, followed by
Health locations (medical, mental health, and pharmacy locations)
and Homeless Services (shelters, food pantries, case management
programs, and community centers). A similar trend was seen
when including locations added with prompts. With prompts,
48.6% of individuals identiﬁed at least one Homeless Service
location as an important place in their community. It is of note
participants reported these locations were associated with both
service needs and socialization, such as playing cards or dominoes
or visiting staff.
4. Discussion
4.1. Activity spaces
This exporatory study used GIS and participatory mapping to
expand the understanding of community integration for people
with disabilities who used to be homeless. Examining the actual
locations of activities and resources identiﬁed as important to
this population through GIS revealed patterns in the spatial data
and relationships with other measures that may not have been
apparent through simply analyzing spreadsheets or signiﬁcance
levels (Leslie et al., 2007). For example, contrary to expectations,
Table 2
Differences in community integration means based on feeling like home, feeling part of the community, and family presence.
Community Integration Feel like home Feel part of community Family Present
Mean (SD) N¼37 Yes (N¼25) No (N¼12) Yes (N¼19) No (N¼18) Yes (N¼20) No (N¼17)
Participatory mapping/GIS
Activity Space (mi2) 9.13 (12.69) 10.61 4.49 5.69 11.72 11.98 5.65n
Activity Space—no prompts (mi2) 5.58 (9.65) 7.68 1.83n 3.78 9.13 9.07 1.92n
No. locations 12.65 (6.46) 14.08 9.67n 13.74 11.50 14.65 10.29n
Integration assessment
Physical 19.76 (4.83) 19.44 20.42 20.89 18.56 19.65 19.88
Social 22.11 (4.90) 23.20 19.83n 23.00 21.17 24.70 19.06nn
Psychological 18.11 (4.58) 19.84 14.50nn 19.95 16.17n 19.30 16.71
Total integration 59.97 (10.63) 62.48 54.75n 63.84 55.89n 63.65 55.65n
CASIG
Vocational 1.24 (1.77) 1.48 0.75 1.95 0.50n 1.45 1.00
Transportation 1.30 (0.70) 1.28 1.33 1.26 1.33 1.30 1.29
Leisure 5.65 (2.43) 6.04 4.83 6.53 4.72n 6.20 5.00
Community 2.78 (1.69) 3.00 2.33 3.11 2.44 2.90 2.65
Quality of life 23.35 (6.42) 24.60 20.75 25.16 21.44 22.85 23.94
Friends 3.86 (1.67) 3.92 3.75 3.79 3.94 3.95 3.76
n po0.05.
nn po0.001.
Table 3
Relationships between activity space and traditional community integration measures.
Community integration measure Physical integration Social integration Psychological integration Total community integration No. locations CASIG Quality of life
Activity space 0.325n 0.211 0.037 0.035 0.340n 0.048
Activity space – no prompts 0.340n 0.235 0.113 0.007 0.183 0.105
No. locations 0.012 0.399n 0.255 0.299 1 0.173
Physical integration 1 0.348n 0.148 0.679nn 0.012 0.075
Social integration 0.348n 1 0.480nn 0.827nn 0.399n 0.102
Psychological integration 0.148 0.480nn 1 0.720nn 0.255 0.083
Total integration 0.679nn 0.827nn 0.720nn 1 0.299 0.117
CASIG Leisure 0.435n 0.353n 0.453nn 0.556nn 0.240 0.329n
n po0.05.
nn po0.001.
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activity space size did not correlate with any of the other com-
munity integration measures, except for a negative association
with physical integration activities. However further analysis of
the relationship between activity space size and the types of
locations identiﬁed revealed that this may be due in part to a
positive association between activity space size and Homeless
Service locations, which continue to be used by nearly 50% of the
sample, regardless of housing duration. Visual analysis of these
locations indicates that they are scattered throughout the city,
which may require individuals to travel greater distances from
their apartments and cover larger geographic areas. Although they
have a larger physical presence in the community, which
would seem to positively correlate with physical integration,
in these cases the use of homeless services may be counter-
productive to community integration efforts if individuals are
relying on going back to these locations for socialization and
resources. These ﬁndings are consistent with prior research noting
contact with Assertive Community Treatment (ACT) staff members
replaced other social support means after housing for individuals
who were once homeless, and were not truly adaptive as it was
still a provider relationship (Carton et al., 2010). The negative
correlation with physical integration score, which asks questions
related to frequency of activities such as going to a park, shopping
center, coffee shop, or library, may be more representative of
locations in one's neighborhood, which could result in smaller
geographic areas.
Activity spaces areas were surprisingly similar between the SDE
and convex hull measures, but there was considerable spatial
variability across individuals. While a small percentage of partici-
pants limited activities to their immediate surroundings, most
individuals identiﬁed locations beyond the residential neighbor-
hood as places where relevant interactions and activities occurred,
consistent with prior research (Zenk et al., 2011). Assessing the
geographic extent of these activities is signiﬁcant in the context
of activity space as an “exposure measure” both to different types
of people or neighborhoods (Wong and Shaw, 2011), and also to
resources and services that may not be immediately available.
4.2. Community integration
Overall, there were minimal signiﬁcant differences in commu-
nity integration outcomes, whether where one lived felt like
home, and whether one felt a part of the community based on
demographic characteristics, including gender, race, diagnoses,
income, education, and housing type. Although the small sample
limits the power of these ﬁndings and generalizability, the results
related to housing type are particularly encouraging for housing
programs that cannot always provide scatter site, independent
apartments, the original intent of the Housing First approach.
Individuals who reported where they lived felt like home had
signiﬁcantly greater sense of belonging, greater social integration,
were more likely to feel a part of their community, and identiﬁed
involvement with more locations. Having the apartment feel like
home was attributed to different things. For example, for some
participants this was created by personal belongings or decora-
tions in the apartment, whereas for others it was associated with
safety and the freedom of being on one's own schedule for
activities such as cooking and sleeping. Based on these reports it
is possible that these participants felt more settled and felt
a greater degree of ownership of their apartments, which could
contribute to a willingness to explore and engage in the commu-
nity setting. With the positive links to integration, qualitative
analysis of factors that distinguish whether one's apartment feels
like home for individuals who obtain housing is warranted.
Greater social integration was signiﬁcantly associated with
higher physical, and psychological integration. Among individuals
with a psychiatric disability receiving ACT services, a greater
physical presence increased the likelihood of social contacts,
which may also increase an individual's sense of belonging
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Fig. 4. Comparison of activity space size based on family presence.
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(Prince and Gerber, 2005). The additional positive association
between a greater number of locations identiﬁed and higher social
integration in the current study provides further support for a
relationship between a greater physical presence in the commu-
nity and increased social opportunity.
Family, however, is often the ﬁrst social network identiﬁed for
individuals with disabilities as a “natural support” (Pickett-Schenk
et al., 2007). While family support has previously been associated
with housing stability, the current research suggests that these
supports also contribute to greater community integration outcomes,
as measured across multi-dimensional evaluation methods. Speciﬁ-
cally, the presence of family involvement and support was associated
with a signiﬁcantly greater spatial presence in the community, higher
social integration, and feeling like home. These ﬁndings were
consistent whether the support was physically or virtually present,
which shows promise in combatting social isolation for this popula-
tion and in cases when mobility or accessibility may be limited.
The positive relationship between family presence and com-
munity integration may be related to the individual's role in the
family as a form of meaningful activity (Nelson et al., 2005;
Wireman, 2007). The opportunity to foster family membership
can also be a critical goal towards the individual re-establishing a
meaningful role in the community that can have a positive impact
on integration activities and broader community relationships.
Examining the role of family support networks, whether physically
or virtually present, for people who used to be homeless should be
considered when developing interventions aimed at improving
community integration.
4.3. Locations
The importance of leisure emerged as a main ﬁnding in both
the frequency of the types of locations identiﬁed, and the positive
relationship of Leisure scores with QoL and the other community
integration measures. Leisure locations were second only to home
as where the majority of individuals reported they spent the most
time, where they felt they belonged most, and where they felt
most productive. Despite a history of homelessness, it was not
home but leisure and health locations that were reported by the
majority as the location that was most important. It is of note that
leisure and recreational locations have previously been termed
“healthy behaviors” based on their associated protections against
depression and relapse (LePage and Garcia-Rea, 2012), which could
be a factor in ﬁnding a positive association with multiple community
integration outcomes in the current study. These ﬁndings diverge
from prior work exclusively with people with psychiatic disabilities,
which report IADL and health related locations as most important
(Metraux et al., 2012; Townley et al., 2009).
Location data analysis further noted that participants identifying
a higher percentage of Leisure locations were associated with less
IADL, homeless service and health locations. Prior research suggests
that once individuals obtain permanant housing and health stabi-
lity, they may no longer be focused on meeting basic needs that
may be associated with these types of locations, allowing a greater
capacity for higher level goals such as engagement in leisure
activities (Helfrich and Chan, 2013). Similarly, if less involvement
with health locations is an indicator of stable health and subse-
quently a higher level of function permitting activity, this may
account for the association with greater physical integration, social
integration, and overall higher number of locations identiﬁed.
Psychological integration, however, was associated with a greater
percentage of health locations and less use of homeless services.
Further analysis would be needed to see what percentage of these
locations was associated with mental health treatment or activities
that may foster a sense of belonging (Wong et al., 2007). In addition,
less dependence on homeless services may contribute to individuals
feeling more like they “ﬁt in” to their new surroundings, and
forming a new, non-homeless identity (Kirkpatrick and Byrne,
2009; Padgett, 2007).
A higher percentage of health locations was also associated with
both longer time homeless and longer time housed. The relationship
between longer homeless duration and health locations may be
indicative of greater health needs for individuals who were chroni-
cally homeless, whereas longer housing duration may reﬂect indivi-
duals attending to health issues in order to maintain housing.
Although health locations did not constitue a large percentage of
the total number of locations identiﬁed, at least one health location
was identiﬁed by 89% of the sample. Further, the fact that a health
location was cited as the other “Most Important” location by the
majority of the sample suggests that health treatment and stability
remains a priority following housing.
4.4. Limitations
The limitations of the study include a small, relatively homo-
geneous sample, the absence of functional information that could
Table 4
Relationships between community integration measures and the proportion of different types of location identiﬁed.
% IADL % Homeless % Health % Vocational % Leisure
Activity space 0.292 0.363n 0.137 0.066 0.247
Activity space no prompts 0.297 0.301 0.151 0.077 0.187
No. locations 0.228 0.407n 0.344n 0.028 0.069
Physical integration 0.059 0.077 0.346n 0.061 0.574nna
Social integration 0.561nn 0.234 0.330n 0.404n 0.038
Psychological integration 0.361na 0.343na 0.353na 0.399n 0.198
Total integration 0.412n 0.028 0.320 0.386n 0.412na
% Leisure locations 0.384n 0.375n 0.404na 0.267 1
n po0.05.
nn po0.001.
a Findings signiﬁcant when examining number of locations without prompts.
Table 5
Frequency of types of location identiﬁed by sample, with and without prompts, and
proportion of location type relative to total number of locations.
Percentage of sample who
identiﬁed location type
Proportion of location type
compared to total locations
Without
prompts
With
prompts
Without
prompts
With
prompts
IADL 73.0% 86.5% 24.9% 27.4%
Leisure 83.8% 94.6% 39.6% 37.1%
Health 59.5% 89.2% 14.4% 19.7%
Homeless 37.8% 48.6% 10.5% 9.1%
Vocational 21.6% 29.7% 4.0% 3.4%
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impact integration efforts, the lack of a general population
comparison group and the use of subscales from multiple mea-
sures attempting to capture community integration outcomes. The
lack of a single consistent community integration assessment tool
continues to challenge homelessness research. The information
identiﬁed here regarding the types of locations that are important
to individuals who obtained permanent housing provides insight
into the next steps in improving these measures. While many
integration tools focus on participation in common neighborhood
leisure activities and social networks of family and friends, they do
not typically include homeless services and contacts, which were
identiﬁed as important by almost 50% of the sample. Further
research is needed to clarify the impact that continued involve-
ment with homeless services has on community integration.
4.5. Conclusion
To our knowledge, this is the ﬁrst study to use GIS with
individuals with disabilities who used to be homeless to document
the spatial presence of in the community and the relationship to
integration outcomes. A strength of using GIS in community
integration research is that it is concerned with both what is
happening, and where it is happening (de Smith et al., 2007).
Through GIS, the current study identiﬁed signiﬁcant activities and
interactions reported by individuals following housing; where
individuals are spending their time, what supports they are
seeking, and where they are going to get them. These are some
of the principal inquiries of community integration research (Yasui
and Berven, 2009), which were visually captured and tested using
GIS. While almost half the sample identiﬁed homeless service
locations as part of their important activities and in some cases
places of social interaction, it was less use of these services that
was associated with greater psychological integration. Taken
together, these ﬁndings may characterize the complexity of the
integration process for this population, where individuals may be
seeking to forge a non-homeless identity, but still dependent on
these locations and services that keep them connected to the
homeless community.
Identifying which aspects of integration are most meaningful
for individuals who used to be homeless is essential when
developing, implementing, and evaluating interventions aimed at
improving community integration. This study provides important
insight into factors that may be linked to positive integration
outcomes such as making where one lived feel like home, feeling
part of the community, and increased family involvement. These
results are promising, as these are mutable factors that may have
potential for improvement and can be assessed and changed at the
program level. Although the activity space measures were not
associated with community integration outcomes in the expected
direction, GIS provided meaningful information about individual's
spatial presence in the community and where important activities
occurred as part of integration efforts. Continued research is
needed using a spatial mapping approach to evaluate accessibility
to resources available in the community area in conjunction with
activity space measures as spatial factors that can promote or
impede integration efforts.
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